Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.004 Å; R factor = 0.047; wR factor = 0.152; data-to-parameter ratio = 12.8.
In the title compound, C 24 H 23 ClFNO 3 S, the piperidine ring is in a chair conformation. The geometry around the S atom is distorted tetrahedral. The dihedral angle between the leastsquares plane, P1, defined by four C atoms of the piperidine ring, and the dihalo-substituted benzene ring is 49.80 (1) . The dihedral angles between P1 and the two phenyl rings are 59.34 (1) and 73.81 (1) . The two phenyl rings make a dihedral angle of 65.13 (14) . The structure exhibits intermolecular hydrogen bonds of the types O-HÁ Á ÁO and C-HÁ Á ÁO.
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For related literature, see: Cremer & Pople (1975) ; Henderson et al. (1996); Li et al. (2006) ; Mao et al. (1998); Sugimoto et al. (1990) . Refinement R[F 2 > 2(F 2 )] = 0.047 wR(F 2 ) = 0.152 S = 1.14 3597 reflections 281 parameters H-atom parameters constrained Á max = 0.56 e Å À3 Á min = À0.43 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). , 1997) and SCALEPACK; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics: PLATON (Spek, 2003) and ORTEPII (Johnson, 1976) ; software used to prepare material for publication: SHELXL97.
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S1. Comment
The piperidine scaffold and its analogues are important pharmacophores that can be found in biologically active compounds across a number of different therapeutic areas; these include antiacetylcholinesterase (Sugimoto et al., 1990 ), anti-HIV (Mao et al., 1998 ), anticancer (Henderson et al., 1996 , antimicrobial, anti-implantation, anti-inflammatory and antioxidative activities. The benzhydrol piperidine is a basic component of the antihistamine drug Terefenadine which is used for the treatment of various allergic disorders (Li et al., 2006) . The piperidine sulfonamides are regarded as the most promising compounds in terms of both receptor affinity and subtype selectivity. Moreover, the M1 and M3 receptor affinity are quite sensitive to different substitutuents on the nitrogen of the piperidine ring. As a part of our ongoing research on novel bioactive heterocycles, the title compound was synthesized by the condensation of [piperidin-4-yl]-diphenylmethanol with 4-chloro-2-fluorobenzenesulfonyl chloride, with dichloromethane as solvent and triethylamine as the base. Here we report its crystal structure.
A perspective view of the title compound is shown in Fig. 1 . A study of torsion angles, asymmetry parameters and leastsquares plane calculations reveal that the piperidine ring is in a chair conformation. This has been confirmed by the puckering paramaters q 2 = 0.0382 (27) The bond angles about the S atom shows significant deviation from that of a regular tetrahedron, with the largest deviations being observed for O8-S7-O9 [119.4 (1)°] and 09-S7-C10 [105.1 (1)°]. The widening of O8-S7-O9 is due to the repulsive interactions between the S═O bonds and the non-bonded interactions involving the two S═O bonds and the varied steric hindrance of the substituents. The structure thus has less steric interference. The bond angle N1-S7-C10 is comparable with the classic tetrahedral value of 109.47°. The sulfonyl O atoms, O8 and O9, are oriented in -synperiplanar and +synclinal conformations, respectively, as indicated by the torsion angle values of -21.5 (2)° and 49.9 (2)° for C6-N1-S7-O8 and C2-N1-S7-O9, respectively.
The dihedral angle between the least-squares plane, P1, defined by the atoms C2/C3/C5/C6 of the piperidine ring, and the benzene ring (C10-C15) is 49.80 (1)°. The dihedral angles between P1 and the phenyl rings (C20-C25) and (C26-C31) are 59.34 (1)° and 73.81 (1)°, respectively. The two phenyl rings make a dihedral angle of 65.13 (14)°. 
S2. Experimental
[Piperidin-4-yl]-diphenylmethanol (1.0 g, 3.74 mmol). was dissolved in dichloromethane (10 ml) and cooled to 0-5°C in an ice bath. Triethylamine (1.136 g, 11.22 mmol) was then added to the cold reaction mixture and stirred for 10 minutes. 4-Chloro-2-fluorobenzenesulfonyl chloride (0.852 g, 3.74 mmol) was then added to the reaction mixture. The reaction mixture was stirred at room temperature for 5 h. The reaction mass was monitored by TLC. After completion of the reaction, the solvent was removed under reduced pressure and the residue was taken up in water and extracted with ethyl acetate. The organic layer was washed with water and dried over anhydrous sodium sulfate. A white crystalline solid was obtained which was kept in ethyl acetate: methanol (3:1) for three days. Pure light yellow crystals were obtained by slow evaporation of the solvent.
S3. Refinement
H atoms were placed at idealized positions and allowed to ride on their parent atoms with C-H distances in the range 0.92-0.97 Å and O-H = 0.82 Å; U iso (H) values were set equal to 1.2U eq (carrier atom).
Figure 1
The molecular structure, with atomic numbering scheme. Displacement ellipsoids are drawn at the 50% probability level. Weighted R-factors wR and all goodnesses of fit S are based on F^2, conventional R-factors R are based on F, with F set to zero for negative F^2. The observed criterion of F^2 > σ(F^2) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F^2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl16 −0.08080 (10) 1.05994 (7) 0.05424 (5) Symmetry codes: (v) −x, y+1/2, −z+1/2; (vi) −x, y−1/2, −z+1/2.
